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REMARKS 

Claims 1-26, 28, and 29 are pending in this application. By this Amendment, 
the specification has been amended for clarity, and claims 22 and 24 have been 
amended. Applicant submits that the amendment to the specification is not new 
matter because ethylene oxide itsejf does not contain a cation exchange group, but 
rather homopolymers and copolymers derived from monomers such as ethylene 
oxides, etc. are polymerized to include cation exchange groups. However, for 
purposes of clarification alone, Applicant has amended the exemplary list for the 
Examiner's consideration. Reconsideration in view of the above amendments and 
following remarks is respectfully requested. 

Applicant gratefully acknowledges the Office Action's indication that claims 27 
and 28 would be allowable if rewritten in independent form. However, Applicant 
submits that all pending claims are in condition for allowance. 



1. 35 U.S.C. §112 

The Office Action rejects claims 22 and 24 under 35 U.S.C. §112, second 
paragraph. Claims 22 and 24 have been amended to obviate the rejection. 
Withdrawal of the rejection is respectfully requested. 



2. 35 U.S.C. 31 02(b) 

a. Taft 

Claims 1-3, 6, 7, 9, 10, 14, 15, 18, and 21 are rejected under 35 U.S.C. 
§1 02(b) as being anticipated by Taft, III et al (U.S. Patent No. 6,630,265, hereinafter 
referred to as "Taft). The rejection is respectfully traversed. 
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The Office Action states: 

With respect to Claim 1 , Taft discloses a nanocomposite 
electrolyte membrane for a fuel cell, comprising: a PO'V^ ^sed 
binder an inorganic cation exchange material including clays and 
s hcates and a^ilica based binder (column 5 lines 15-17) in which the 
silicate nanoparticles are intercalated with the polymer through 
mechanical agitation (see example 1). 

See page 3, lines 3-7 of the Office Action. 

However, Applicant respectfully submit that Taft does not disclose or suggest 
intercalating a polymer through mechanical agitation. Rather, Taft discloses "mixing 
the membrane components in a solvent to minimize agglomeration" wherein 
Example 1 of Taft discloses that "the mixture was thoroughly homogenized through 
mechanical agitation for 5 minutes at 23° C." See col. 7, lines 36-38 and col. 7, line 
61 through col. 8, line 4. 

The Office Action further states that: 

Applicant argues that the Taft reference does not disclose or 
suggest silicate particles being intercalated with the polymer ( > flayers 
of the silicate nanoparticles being exfoliated. However Examiner 
interprets this claim to recite that the silicate nanoparticles being 
Sgd h ^ P^™ r m ^ ns that they are dispersed 

within one another and holds to the rejection of th.s claim under the 
Taft (US 6,630,265) reference. 

See page 9, lines 5-10 of the Office Action (emphasis added). 

However, inflation is difW *nt from dispersion. First, as discussed in our 
Example 1 of pages 10 and 1 1 of the present specification, Applicant discloses that 
"a mixture of 0.1 g of the swelled montmorillonite nanoparticles in a Nation solution 
containing 1 g of Nation was vigorously stirred at about 80°C for about 70 hours to 
provide a slurry for forming a nanocomposite electrolyte membrane." Applicant 
submits that the 5 minute agitation of Taft at 23° C would be insufficient for providing 
intercalation. 
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Additionally, Applicant submits that "intercalation- has meaning within the art. 
For example, in U.S. Patent No. 7,049,353, intercalation is defined as: 

Sggigj M .hp layered m^rial in Inertia the interlaver spacing 

■HMONbi 

from an intercalate. 

See U.S. Patent No. 7,049,353, col. 3, line 41 to col. 4, line 2 (emphasis 
added). See also U.S. Patent No. 6,812,272, for example. 

Thus, Tail does not disclose or suggest intercalation but rather merely 
discloses mixing membrane component in a solvent a. low temperatures for short 
,ime periods, which is differen. from the processes described in the specification for 
intercalation. 

For at least the reasons set forth above, Applicant respectfully submits that 
Cairn 1 is allowable. Claims 2, 3, 6, 7, 9, 10, 14, 15, 18, and 21 depend from claim 1 
and are allowable for at leas, the same reasons. Withdrawal o, the rejection is 
respectfully requested. 
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b. Blanton et al. 

Claims 26 and 29 are rejected under 35 U.S.C. §102(b) as being anticipated 
by Blanton et al (U.S. Patent No. 6,555,61 0, hereinafter referred to as "BlantorT). 
The rejection is respectfully traversed. 

The Office Action states that: 

With respect to Claim 26, Blanton et al. discloses a membrane 
rnnsistina essentially of: a P^ Y"^ having cation exc hange groups 

nanopartide S^^S^ 
Hav\ dispersed in the polymer (column 4 lines 44-50) and a cat ionic 
2Sta2ST2£Sad within the silicate nanoparticles (column 7 hnes 2- 
S AeSrtK to MPEP 21 1 1 .03, absent a clear .nd.cat.on of what the 
basic and novel characteristics actually are, "cons^ng essent,al y of 
will be construed as equivalent to "comprising (PPG, 156 F.3d at 
1355,48 USPQ2d). 

With respect to Claim 29, Blanton et al. discloses a method of 
rominq nanocomposite membrane comprising, mixing silicate 

nanocomposite membrane (column 7 lines 46-48). 
See pages 4 and 5 of the Office Action (emphasis added). 
However, polyethylene oxide in and of itself does not contain cation exchange 
aroups . Rather, as mentioned above and discussed in the specification, 
po.yethylene oxide is used to form a homocnlumor or copolymer which includes 
^nn^noe groups. See pages 5 and 6 of the original specification. 
Specifically, page 6, lines 6-30 specify cation exchange groups including 
homopolymers and copolymers derived from monomers of specific formulas and at 
.east one monomer selected from the group, which includes ethylene oxide. See 
page 6, lines 16-20. However, Blanton fails to disclose or suggest polymers which 
include cation exchange groups and only discloses the use of polyethylene oxide 
(and polyvinyl pyrrolidone), which Blanton does not disclose as being cation 
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exchange group containing, as preferred polymers mixed with clay. See col. 4, lines 

58-63, for example. 

For at leas, the reasons set forth above. Applicant submits that claims 26 and 
29 are allowable. Withdrawal of the rejection is respectfully requested. 

3. « II B.C. 8103(a) 

a. Taft in view of Blanton 
Claims 4, 5, 16, and 17 are Reeled under 35 U.S.C. 8103(a) as being 
unpatentable over Taftin view of Bfanfon. This rejection is respectfully traversed. 

Claims 4, 5, 16, and 17 depend from claim 1. As discussed above, Taftand 
B,an,on fail to disclose or suggest all .he features of a. leas, claim 1 . Therefore, 
Appiican, submits .ha, claims 4, 5, 16, and 17 are also allowable for a. leas, .he 
same reasons. Withdrawal of .he rejection is respectfully requested. 

b. Taft in view of Grot et al 
Claims 8, 19, and 20 are rejected under 35 U.S.C. 1103(a) as being 
U npa,en,ab,e over Taff in view o, Grof et af (U.S. Palen, No. 5,919,583, hereinafter 
referred to as "Graf). The rejection is respectfully (raversed. 

For a. leas, .he reasons se. forth above, Applicant respectfully submi, M Taft 
fa „s ,o disclose or suggest all .he features o, claim 1 from which claims 8, 19, and 20 
depend. Groffails ,o cure ,he deficiencies of raft. While Grofdiscioses a process 
,or forming a membrane o, polymer having ca,ion exchange groups and dispersing 
inorganic filler in ,he membrane by in situ precipi,a,ion, Gro, fails ,o disclose or 
suggest, as recited In claim 1 , a, leas, me fea,ure nf silicate, nanonarlicles beinq 
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-„nn wjffi - BQtew baying calico exchar^toups or layers of disilica.e 

nanopartlcies being exfoliated. Rather, inorganic fitler is aspersed within the 
membrane in Grot which for the reasons mentioned above, nifters from in.ercala.ion . 

See col. 3, lines 12-20, for example. 

Claims 8, 1 9, and 20 depend from claim 1 , therefore Applicant submits that 
because claim 1 1s allowable lor a. leas, the reasons set forth above, Cairns 8, 19, 
and 20 are also allowable. Withdrawal of the rejection is respectfully requested. 

c. Taft in view of Yen et al 
Claims 11-13 are rejected under 35 U.S.C. 1103(a) as being unpatentable 
over Ts, in view of Yen « a, (U.S. Paten, No. 5,795,496, hereinafter referred to as 
"Yen"). The rejection is respectfully traversed. 

Applicant submits that for at least the reasons set forth above, Tafffai.s to 
disclose or suggest al. the features of claim 1 from which claims 11-13 depend. Yen 
fails to cure the deficiencies of Taft. Taft discloses proton conducting membranes for 
based on a sulfonic acid-containing polymer and fails to disclose or suggest at least 
the features mentioned above with respect to claim 1 . 

Claims 11-13 depend from claim 1 , which as discussed above is allowable. 
Withdrawal of the rejection is respectfully requested. 



4. Conclusion 

Applicant invites the Examiner to contact Applicant's representative at the 
telephone number listed below if any issues remain in this matter, or if a discussion 
regarding any portion of the application is desired by the Examiner. 
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In the event that this paper is not timely filed within the currently set shortened 
statutory period, Applicant respectfully petitions for an appropriate extension of time. 
The fees for such extension of time may be charged to our Deposit Account No. 
02-4800. 

In the event that any additional fees are due with this paper, please charge 
our Deposit Account No. 02-4800. 



Respectfully submitted, 



Buchanan Ingersoll & Rooney pc 



Date: October 20. 2006 




Laura L. Lee 
Registration No. 48752 



P.O. Box 1404 

Alexandria, VA 22313-1404 

703.836.6620 



